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U UCNOJIb30BaHMsl 000pyIoBaHuA B kaOuHeTrax « Touka pocray»
I'bBOY COULI ¢. Kamennnlii bpoa

|. O6mue nonoxxeHust
[lepedyensr cTaHmapTHOTO KOMIUIEKTa 000pymoBaHus i ocHamieHus Llentpa "Touka pocra"

cOPMHpPOBAH C y4ETOM psga NPUHIMIOB. [IpUHIMII TIPEEMCTBEHHOCTH CHUCTEM OOOpYIOBaHUSI.
OO0opynoBaHue IUIsS MPOBEICHUS YYCHHUYECKUX MPAKTHYECKUX PaldOT SIBISETCS OOLIUM ISl YPOBHEH
OCHOBHOTO OOIIETro W cpenHero olmiero oOpa3oBaHus. B cucteme HarJqHBIX CPEICTB OOYUYCHHS U
JEMOHCTPAIIMOHHOTO 000PYIOBaHMS UMEIOTCS 0a30BbIC 3JIEMEHTHI, OOIIUE Ui OCHOBHOTO OOIIETO U
cpenHero o6mero obOpaszoBanus. Lludposas mabopatopuss u oOopyqoBaHHe OOIIEr0 Ha3HAUYCHUS
MO3BOJISIIOT 00ECIIEYNBATH JICATEIILHOCTh O0YYAIOIIUXCSl KaK B OCHOBHOM, TaK U B CTapIICH IIKOJIE, a B
COBOKYITHOCTU C HHU(POBBIMH JT1a0OpPATOPUSAMHU MO (PHU3UKE, OMOJOTUM M XUMHUHM - MPAKTHUYECKYIO
JeSATEIBHOCTh B PAMKaX M3YYCHUS €CTECTBEHHO-HAYYHBIX IPEIMETOB.
1. [IpuHIMD coueTaHMs KIACCUYECKUX W COBPEMEHHBIX CPEICTB HM3MEPCHUH U

Croco0OB 3KCHEPUMEHTAIBHOTO MCCIIEeOBaHUs sBIeHU. B cocraB 00opymoBaHUs BXOIAT
KJIACCUYECKHUE CpeJICTBA M3MEPEHHUs (Hampumep: JUHAMOMETpPBI, CTPEJIOYHBbIE aMIEpMEeTp U
BOJIbTMETP) U LM(poBbIe MpUOOPH! (Hampumep: HUQPOBbIE BECHl, CEKYHIOMEp) U JATUYUKH.
CoOnrofieHne 3TOro IpUHLUIA HMMEET 0co00e 3HAYEHUE JUll YpPOBHS OCHOBHOIO OOLIETO
o0pa3oBaHus, MOCKOJbKY 3/1€Ch IPOUCXOAUT 3HAKOMCTBO CO CIOCO0aMHM HM3MEpEeHUs
¢u3nveckux BeNWYHMH, (QOPMUPYETCSd TMOHUMAaHUWE MPHHLIUIOB JEHCTBHS AaHAJOTOBBIX
U3MEpUTENbHBIX NPUOOPOB M oOecreyuBaeTcs MEepexo] K HCIOJIb30BAaHUI0 HHCTPYMEHTOB
1u¢poBoii 1abopaTopuu.

2. [IpyHiMn mnpuopuTeTa YYEHMUECKOIO OKCHEPUMEHTa s  pealnu3aluu

CUCTCMHO- OCATCIBHOCTHOI'O IIOAXOJa. Peanmauml CHUCTCMHO-ACATCIBbHOCTHOT'O I10JXO04a B

00y4eHHH eCTECTBEHHO-HAy4YHBIM IpeaMeTaM 0azupyeTcs B MEpBYIO Ouyepelb Ha BOBIICUEHUHU



oOyJaromuxcss B NPAaKTUYECKYIO IEATEIbHOCTh IO TPOBEACHHUIO HAONIOJCHUNA M OIBITOB.
[TosTOMy 3HAauYMTENbHAS YAaCTh HAOMIOACHUN M OIBITOB, KOTOPHIE B TPAJAUIIMOHHONW METO/IUKE
MpeUIarajich KaKk JeMOHCTPAIIOHHBIE, IEPEHECEHBI B pa3psil YYCHUYECKUX padoT.

Crnenyer OTMETUTH, YTO B HACTOSIIEE BpeMsl M3ydeHHE (U3UKU, XUMUH U OHOJIOTUU B
OCHOBHOH ImIKOJie M Ha 0a30BOM ypOBHE CTaplliedl IIKOJbl OPUEHTUPYETCS Ha OCBOCHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KOTOPOE HJIET Yepe3 pa3sBUTHE CIIOCOOHOCTEH ydalluxcs
aHAJTM3UPOBATh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 HWH(POpPMAIMIO M HCHOJIb30BATh
IIOJIyYE€HHBIE 3HAHUS JUIsl OOBSCHEHMS! SBJICHUI U MPOLIECCOB OKPYKAIOLIEr0 MHpA; MOHUMATh
OCOOEHHOCTH HCIIOJIb30BAHUS METOJOB €CTECTBO3HAHUS JUISl MOJYyYEHHUS HAyYHBIX JaHHBIX;
MPOSIBIIATh CAMOCTOSITENIBHOCTh CY)KJIEHUH M IMOHUMATh pPOJb HAyKHM W TEXHOJOTHYECKHX
MHHOBAIMI B pa3BUTUU OOLIECTBA; 0CO3HABATH BaKHOCTh HAYUHBIX MCCIEA0BAHUN U UX CBA3b C
HaIIMM MaTepUAIbHBIM OKPYKEHHEM M COCTOSIHUEM OKPY)KAOILIEH CpeJIbl.

OpueHTaluss Ha €CTECTBEHHO-HAYYHYIO TIpPaMOTHOCTb IMPEAINoJiaraeT akieHT Ha
METO/IOJIOTHIO HAayKH U HANpsSMYIO CBSI3aHO Kak C OOIIMM YHCIOM YYEHMUYECKHUX OIBITOB B
Kypcax €CTeCTBEHHbIX HayK, TaK M HalpaBJIeHHOCThIO HUX Ha  (GOpPMHUPOBAHUE

CaMOCTOSITEIIPHOCTH JCHCTBUN TTPHU MPOBEICHNN HAOIOICHUI, M3MEPEHUIN U UCCIICTIOBAHUMN.

Hcnoab3oBaHue cpeacTB HATVISIAHOCTH U Y4eOHOT0 000py10BaHUS

Hcnons30Banne CpeaCTB HAIBITHOCTH W y4eOHOTO 000pydOBaHUsS B yueOHOM IpoIriecce
HaIpaBJICHO Ha BBIMOJIHEHUs ClIEAYOIUX (QyHKIMHA: oOecrieunBaroT 0oJiee MOJHYK U TOYHYIO
nHpopMaLH0 00 N3y4aeMOM SIBIEHUHM WM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT MOBBILICHHIO
KadyecTBa OOy4yeHMs; ITOMOTal0T B MAaKCUMaJbHOW Mepe pPa3BUTh I103HABATEIbHbIE HHTEPECHI
yUalllMXCcsl; MOBBILAIOT YPOBEHb HATJISAHOCTU U JOCTYHHOCTH OOYy4YeHMsI; YBEIMUYUBAIOT 00BEM
CaMOCTOSATEJIbHONW paboThl yyalluxcs Ha ypOKe U BHEYPOUHOH JIESTEIBbHOCTH; CO3/1al0T YCIOBHS
IUIi  OpraHu3ali  [PAKTUKO-OPHUEHTHUPOBAHHON  IMPOEKTHOW M HCCIIeA0BaTEIbCKON
JeATeNbHOCTH; JAIOT BO3MOYKHOCTh JIOCTYIIHEE M IUIyOXe PpacKpbIThb COJEpXKaHHE Y4eOHOro
MaTepHaa, ciocoOCTBYIOT (POPMUPOBAHUIO Y YUAIIUXCS TTOJI0KHUTEIbHBIX MOTHBOB O0Y4EHUS.

Baxmwneiimeil wacteio ocHamenuss lLlentpa "Touka pocra" sBmsercs LUQpoBast
nabopaTopHs, MepeueHb JATYMKOB KOTOPOM MO3BOJISIET MCIOJB30BAaTh 3Ty JAOOPATOPUIO IMPH
u3yuyeHUH (U3MKH, XUMUU U Ouosioruu. BBelneHHe B IIKONBHBIM SKCHEPUMEHT IHM(PPOBBIX
JATYUKOB JJISI PETMCTPALMU PA3JIUYHBIX BEIMYMH M BO3MOXKHOCTH HCHOJb30BATh KOMIIBIOTEP
(cMapToH MAM TUTAHIIET) JUIS PacdyeToB U O(GOPMIIEHHUS pe3yIbTaTOB OMBITOB, MO3BOJISIET
NIEpEUTH Ha HOBBIM KAa4EeCTBEHHBIN YPOBEHb IPOBEICHUS HM3MEPEHMMH, YIPOCTUB IPOLECC
U3MEpPEHUH U TOBBICUB MX TOYHOCTb. [losiBneHHMe LU(POBBIX TEXHOJOTMHA B J1aOOPATOPHBIX
paboTax TOBBINIAET WX AaKTYaJbHOCTb M TPUBJIEKATEIBHOCTh B CO3HAHMM IIKOJIbHHKA,
YCWJIMBAET HArJSHOCTh KAaK B XOJE OIBITOB, TaK M TIpH 00pabOTKe pe3yabTaToB C
UCTIOJb30BAHUEM MPOTPAMMHBIX CpeACTB. J[Is SKCIEpHMEHTOB MO OHOJOTUM W XMMHHU 3TO

ABJISICTCA 3HAYUMBIM MEPCXOA0M OT KAaUCCTBCHHBIX HaGHIOI[eHI/Iﬁ X OIIBITOB K KOJIMYCCTBCHHBIM



AKCIEPUMEHTaM.

Hcnonb3oBanne 1uppoBod J1a0OpaTOpUU  CYIIECTBEHHO HM3MEHSET TOIXOABl K
IIPOBEJICHUIO U JEMOHCTPALIMOHHBIX, U YYEHUUECKUX OIBITOB!

Hcnonps3oBanne mU(GPOBBIX [AaTYUKOB B KAa4eCTBE HM3MEPUTEIBHBIX HHCTPYMEHTOB
M3MEHSIETIIONXO0/1bI K POBEACHHUIO MPSAMBIX U3MEPEHUN (DU3UUECKUX BETUYMH.

TpaguIIMOHHO B KayecTBE CPEACTB H3MEPEHHUS HCIIOJIb30BAJIUCH IPOCTEHIINE
UHCTPYMEHTBI (pbIYaKHbIE BECHl W PA3HOBECHI, MEH3ypKa, JAWHAMOMETP, TEPMOMETpP) U
CTpEIJIOYHBIE IPUOOPHI (AMIIEPMETP M BOIBTMETP).

Hcnonb3oBanne HUQPPOBBIX JaTYUKOB MO3BOJISET HA COBEPIIEHHO JAPYroM KauyeCTBEHHOM
YpOBHE MPOU3BOUTH U3MEPEHUS BPEMEHH, PACCTOSIHUS, UMETh BO3MOKHOCTh PETUCTPUPOBATH U
HaOMoJaTh W3MEHEHHE BO BPEMEHM TaKMX BEJIMYMH KaK TeMIepaTypa, 3JIEKTPUUYECKOe
HanpspKeHUe, CUila TOKa U T. 1.

OTU BO3MOKHOCTH TO3BOJIAIOT, HApUMEp, Ha YpoKax (U3UKH C BBICOKOM TOYHOCTHIO
M3MEpPUTh MITHOBEHHYIO CKOPOCTh TeJla, JABMXKYILIErocs HEpaBHOMEPHO, HAOM0aTh B JUHAMUKE
MPOLIECC ANEKTPOMArHUTHOM MHAYKIMH, BOZHUKHOBEHHWE U M3MEHEHHE HMHIYKIIMOHHOTO TOKa,
HCCIEA0BaTh W3MEHEHUE TEMIIEpaTypbl € TEUYEHHEM BPEMEHHM B IIPOLIECCE YCTAHOBIICHUS
TEIJTIOBOTO PABHOBECHS U T. [I.

Ha ypoxax Ouosioruu nosiBiasieTcsi BO3SMOXKHOCTD MOJIYYUTh KOJMYECTBEHHBIE TaHHBIE MTPU
MIPOBEJICHUHU OIBITOB, HANpUMEp: MpU ONpeAeseHUH (AKTOPOB, BIUSIOUIMX Ha CKOPOCTh
npouecca (OTOCHHTE3a, MPU HM3YYCHHM [bIXaHUS KOPHEW W JIMCThEB, MPU HCCIEAOBAHUU
YCIIOBUHM IIPOpPACTaHUsl CEMSIH U T. 1.

Ha ypokax XuMuu Ha KOJIMYECTBEHHBIH YPOBEHb MEPEXOJAT MpPaKTUYECKUE pabOThl MO
M3YYEHHUIO TpOLEcca DHIIEKTPOJIU3a, HCCICAOBAHUE HSK30TEPMUUYECKUX M SHIOTEPMHUYECKUX
peakiuii, TeriaoBoro 3ddexra ropeHus tormBa U T. A. C HUCMOJB30BAHUEM TPATUIIMOHHBIX
"aHANOrOBBIX" CPEACTB MOI0OOHBIE M3MEPEHHS BHIMOIHUTH HEBO3MOKHO. OHAKO, MPU MEepexo/ie
Ha HUPPOBYIO TaOOPATOPHI0 B TEMAaTHYECKOM IUIAHUPOBAHMU HEOOXOIMMO MPErLyCMOTPETh
JOTOIHUTEbHOE  BpeMsi uid  oOydeHuss paboTe ¢ Jaryukamu, BKiIouYas  CcOOpPKy
OKCIEPUMEHTAJIbHOW YCTAHOBKM C JaT4YMKaMH, CHATHE IIOKa3aHUIl € DJKpaHa KOMIIBIOTEpa,
OIIPEAEIIEHUE TIOTPEIIHOCTEN NU3MEPEHUM.

Jns paboTbl ¢ IMQPOBBIMM JAaTYMKAMU MCIIONIB3YETCS CIHEHaIbHOE NpPOrpaMMHOE
oOecrieyeHune, yCTaHOBJICHHOE Ha KOMIIbloTep. J{J1s1 KOMMYHUKAIMK HU(POBBIX 1aTYUKOB, 3aHCH
U XpaHeHHs] UH(OpMAIUH, MOTY4YEeHHON ¢ UX MOMOLIbI0, Hu(ppoBas 1ab0paTOpHs UCTIONb3YyeTCs
B KOMILJIEKTEC HOYTOYKOM C HEO0OXOAMMBIM YCTAHOBJICHHBIM ITPOTPaAaMMHBIM 00€CTIEYeHUEM.

Vcnonb3oBaHWe KOMIIBIOTEPHOM (OPMBI perucTpanMi MOJYYEHHBIX 3HAUYEHUH W

MOCTPOCHUMA Ppa(pI/IKOB N3MCEHSACT IOAXOABI K O(I)OpMHeHI/IIO J'Ia60paTOpHBIX H NPAKTUYICCKUX



paboT 00yJarOIIMMHUCS.

I[aHHBIe, MOJIYYCHHBIC IIpHU ITOMOIIHU LII/ICI)pOBBIX AAaTYUKOB, BHOCATCA B DJICKTPOHHBIC
TaOJIMIIBI, YTO TO3BOJISIET CTPOUTH IpaUKKU 3aBUCHMOCTEH HCCIEAYEMbIX BEIIMYMH Ha HKpaHE
KOMIIBIOTCPA. Ha ocooBanum »tux Fpa(l)I/IKOB ACJIaTb BBIBOJBI O XapaKTEpE 3aBUCHUMOCTU
BEJIMYMH OT BPEMEHU WIHM JAPYyrux mnapamerpoB. Ha yrimyOreHHOM ypoBHE I1€51€c000pa3HO
o0y4aTb TMPOBOAWTH  ANNPOKCHMAIMIO  BBIOPAaHHBIX TOYEK HTOTOBOM  rpaduyeckoit
3aBHCHUMOCTBIO.

OTH HOBBIE BO3MOYKHOCTH IO3BOJIAIOT aBTOMATU3UPOBAaTh PYTHHHBIE MPOLETYPhI
3aroJIHEHUs TaOJHUII, BBITIOJIHEHUE OJHOTHUITHBIX pacdyeToB, MocTpoeHus rpadukos. Lludposas
(dboTokamepa Mo3BOJIIET CcoTOrpadupoBaTh COOPAHHYIO SKCICPUMEHTAIBHYIO YCTaHOBKY U
MPUKPENUTh (HoTorpaduio B 3JIEKTPOHHBIM oTUeT. Takum 00pa3oM, OCyLIECTBISIETCS MEPeXo]] K
OQOPMIICHHIO DIIEKTPOHHOTO OTYeTa O TMPOACTAHHOM DOKCIEPUMEHTE, TPOCKTHOW WIIH
HCCIeA0BaTENbCKOM paboTe.

B03MOXHOCTh  HCIIOJIB30BaHHSI  BUACOHAONIONEHHSI 32 TPOIIECCOM  BBITOJHEHHS
MPAKTUYECKUX PAOOT 00YJArOITUMHUCS U3MEHSIET MOIXO0bI K OIICHUBAHUIO Pa0OT.

DNEeKTPOHHBIM OTYET O TPOJCIIAHHOW IMPAKTHYECKOW pabOTe MOXKET COMPOBOXKIATHCS
NpUKperyieHHo  (ortorpadueit, koTopas MO3BOJSET OILECHHWBATh MPABHILHOCTH COOpPaHHOM
AKCIEPUMEHTAJIbHOW YCTAaHOBKHM, OoJiee TOJHO OMNpPENeNATh MOJHOTY U MPaBUIbHOCTH
MIPOJIETTAHHOTO HCCIIEIOBaHMUS, aHAJIU3UPOBATh JIOCTOBEPHOCTh MPE/ICTaBICHHBIX
SKCHEPUMEHTAJbHBIX JaHHBIX. [Ipy OJHOBpPEMEHHOM BBINOJHEHHUH pPa3HbIMU TpyHIaMu
oOyuaronuxcs pa3HbIX HCCIEI0BATEIbCKUX PaldOT 1eIeco00pa3HO MCIONb30BaTh BUCO3AMKCH
Bcero xona paboT. B 3ToM ciydae oneHuUBaThCS MOTYT HE TOJBKO NMPEAMETHBIC PE3YJAbTaThl,
CBS3aHHBIE C TMPOBEIECHUEM KOHKPETHOTO JKCIEpUMEHTa, HO M KOMMYHUKATHUBHbIE U
pEry/IaTUBHBIE JACUCTBUS: IUIAHMPOBaHHE pPaOOTHI, OTCIEKUBAHUE XO0Ja PabOThI, KOPPEKIHS
miaHa paboThl, KOMMYHHKAIMSI B COBMECTHOW JEATENbHOCTH, Haiuuue (WM OTCYTCTBHE)
KOH(IUKTOB U CIIOCOOBI UX PELICHUSI.

Hcnonb3oBanue 1mudpoBhIX 1a00paTopuil CYIIECTBEHHO PACIIUPSIET CIEKTP BO3MOXKHBIX
OTIBITOBH HCCJIEIOBAHUM, 0COOEHHO TO KacaeTcsl M3yuyeHUsl OMOJIOTUU U XHUMHUH.

Pacimmpenue cnekTpa BO3MOXHOCTEH MOXKHO TMPOWLIIOCTPUPOBATh Ha npuMepe
W3YYEeHUS DJEKTPOMArHUTHOW WHAYKIUU B Kypce ¢usuku. [Ipu HMCMONb30BaHMU CTPEIOYHOTO
amMmepMerpa TPaJAUIMOHHO HAOMIOJAIOT IWIIb (AKT BO3HUKHOBEHHS HHIYKIIMOHHOTO TOKa B
MIPOBOJHUKE ¥ M3MEHEHUE €T0 HAaIlPaBJICHUS MPU U3MEHEHUU CKOPOCTH BHECEHUS MarHUTa WU €ro
noysipHocTy. Vcmonp3oBaHue HU(POBOrO JaTyvKka MO3BOJSET MOMYYUTh ocmmiorpammy IJ[C
WHYKIIUW, BOSHUKAIOIIEH B KAaTYyIIKe, MPU MPOJIETe Yepe3 Hee MarHuTa. ITO MO3BOJSET CPABHUBATH
3HaueHus: MakcuManbHbIX DJ[C mpu mposiere depe3 KaTyIIKy MarHuTa ¢ PasHbIMU CKOPOCTSIMU H C
pPa3HOM IOJIIPHOCTBIO, AHAJIU3MPOBAaTh BUJ IIOJYYEHHOM 3aBUCUMOCTH, KOHCTPYHpPOBATb
OKCIICPUMCHTAJIBHBIC 3a1a4X 110 U3YYCHHUIO Z-).HGKTpOMaI‘HI/ITHOI‘/JI HWHAYKIHUHU.

HudpoBass maboparopusi TO3BOJIIET  OPraHM30BaTh IPOEKTHYIO U ydeOHO-



HCCIIEIOBATENIbCKYIO JIEATEIHHOCTh IIKOJLHUKOB KaK B PaMKax ypOKOB, TaK U BO BHEYPOUYHOM
nesTensHOCTH. Hanmune pa3sHooOpa3HbIX MUGPOBBIX AATYMKOB JaeT BO3MOKHOCTH MPOBOIUTH
camble Pa3HOOOpA3HBIE HCCIICIOBAHUS, ONMUPAsSCh HAa HMHTEpechl oOydarommxcs. B kaudecTBe
puMepa MOXHO TPUBECTH HCCIICTOBAHUS SKOJIOTHMYECKOW HAIPABICHHOCTH TIO BBISBICHUIO
(akTOpoOB  3arps3HEHHS OKPYXKAIOMICH CpeIbl, HW3YUYCHUIO JKOJOTHYECKOTO  COCTOSHUS
MTOMEIIEHUH IITKOJIBI, IIOYBBI, BO3/IyXa B HACEJICHHOM ITyHKTE U T. A. MccnemnoBarenbckue paboThl
C HCII0JIb30BaHUEM ITU(PPOBBIX JATYMKOB IeliecooOpa3Ho mpeiararh ydammmes 10-11 kmaccos
B paMKax o00s3aTelbHOW JUIsl HUX MPOCKTHOW AeATEIhbHOCTH. BBITIONHEHHWE TaKMX MPOCKTOB
SBJIICTCS OCHOBAaHHMEM JUISI OIEHKH HE TOJIbKO YpPOBHS C(HOPMHPOBAHHOCTH TIPEIMETHBIX
pe3yJbTaTOB, HO WTOTOBOM OIIGHKH JOCTHIKEHHUS METANpEAMETHBIX Pe3yIbTaTOB OOYYCHUS:
KOMMYHHKATHBHBIX (KOTOPBIC OIICHMBAIOTCS KaK B MPOIECCe MPOBEICHHS pPAaOOTHI, TaKk U B
MpOIIecce 3aIIMTHI MPOCKTa WM WCCIICIOBAHUSA) W PETYISATHBHBIX (KOTOPBIC OIICHHBAIOTCS B
MPOIIECCE BBHIMOTHEHUS MMPOCKTA).

OcHamienne Uil W3y4eHHs (U3WKM TIPEACTABICHO B BUIE O0OOPYIOBaHUS IS
JEMOHCTPAIIMOHHBIX OTBITOB W 000PYAOBAaHUS JUIsI JTA0OPATOPHBIX pPabOT W yUCHHUSCKUX
OTIBITOB, BKJIIOYAsi OOIIYIO JIJIsl €CTECTBEHHO-HAYYHOTO IUKIIA IIUGPOBYIO JTA0OPATOPHIO, a TAKKE
nudpoByro mabopatopuro 1Mo ¢uznke (KaKk JAOMOJHUTEIBHBIA JJIEMEHT JUIsl YriyOJeHHOTO
n3y4deHus: (PU3NUKM).

JlemoHcTpaionHoe  o0opyloBaHWE  OOecreyMBaeT  BO3MOXKHOCTh  HAOIOJEHUS
OOJIBIIMHCTBA M3y4aeMbIX SIBIIEHUH, NMPOLIECCOB U 3aKOHOB. JTO BO3MOXKHO IMPH ONTHUMAJIBLHOM
COUETAaHMM AHAJIOTOBBIX M LHUQPPOBBIX CPEACTB HAOIIOACHUSA, aHalu3a W3MEPUTEIbHOU
unpopmanuu. Tak, Hanmpumep, id Kypca (PHU3UKH OCHOBHOM IIKOJBI €CThb BO3MOXKHOCTb
JEMOHCTpAIlMK KJIACCUYECKUX JEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB: MaJeHHE Tel B TpyOKe
Herotona, nemoHcTpanus AeiictBusi atMocdepHoro naBieHus, 3akoHa [lackansi, M3MeHEHHS
oO0beMa Ten mNpu HarpeBaHUM (OXJIKICHHH), NPUTHKEHUS MOJeKkyn u T.1. Habop mo
AJIEKTPOCTATUKE JAaeT BO3MOXKHOCTH JIEMOHCTPAIMM AJIEKTPU3ALMUU Tell, 3aKOHa COXpaHEHUs
3apsiaa, JUHUN HAMpPsHDKEHHOCTH AJIEKTPUYECKOTO MOJIS U T.J. U MOXET MCIOJIb30BaThCs Kak &
KJlacce TMpH H3YyYEHWH OJIIEKTPOMArHUTHBIX sBIeHUU, Tak u B 10 Kkiacce mpu H3y4YeHUU
AIIEKTPOCTATUKH.

[Ipu mpoBeAeHUH JEMOHCTPAIIMOHHBIX OIMBITOB JOJHKHBI COOMIOAAThCA TPEOOBAHUS K UX
HarJITHOCTU (SICHAas W TIOHATHAs MOCTaHOBKA OTIBITA), BUAMMOCTH JUIS BCEX ydalluxcs Kiacca
(TIpy HaTMYUK MEJIKUX JIeTalel MCIOIb3yeTCsl UX YBEIMYCHHOE U300paKeHUe TP ITOMOIIH BeO-
KaMephl), SMOIIMOHATBHOCTH U, IO BO3MOKHOCTH, 3aHUMATEIILHOCTH (JIEMOHCTPAIMOHHBII OTIBIT
JOJKEH BBI3BIBATH HMHTEPEC YYAlllUXCs, CO3/1aBaTh MOTHBALMIO K HW3YYEHHUIO MpEIMeTa) U
yOenuTeNnsHOCTH (MTOKa3bIBaTh TOT 3(PQEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLJT HAMIPABIIEH).

Opnako peanu3anus AEATEIHHOCTHOTO MOAX0/a B O0ydeHUHN (U3HUKE MEPEHOCUT AKIICHT
C JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA Ha yueHn4YecKuid. Hampumep, o MEXaHWKe HUCCIIeOBAHIE

KHHEMATHYCCKHUX 3aKOHOM€pHOCT€fI, 3aKOHOB JHHaAMHKU, KOJIEOATEIbHBIX IIBI/I)KGHI/Iﬁ



MEPEHECEHO B YYEHHUYECKUH SKCHEPUMEHT C COOTBETCTBYIOLIUM Habopom obopynoBanus. [Ipu
M3YYEHHUH 3JIEKTPOJMHAMHKH JIabopaTopHOe 000pYyJAOBaHUE MO3BOJSET UCCIIEAOBATH HE TOJBKO
3aKOHBI TIOCTOSIHHOTO TOKa, HO C HCIIOJIb30BAaHHUEM KOMITBIOTEPHOTO OCIHIUIOTpada Mo3BOJISET
npoHAOIIONaTh W HMCCIENOBATh DICKTPUYECKHE I TIEPEMEHHOr0 TOKa, OJOK JHOJIOB
MO3BOJIAET HCCIEOBaTh BOJIbTAMIEPHBIE XapaKTEPUCTUKU 1uoja. llpu u3ydyeHUH ONTHUKHU
nabopaTopHoe O00OpYIOBaHHE TO3BOJSIET U3YYHTh 3aKOHBI T€OMETPHUYECKOW  ONTHUKHU
(mpenomMieHue cBeTa B MOJYLMJIMHAPE U NOJYyYEHUE HM300pa)K€HMsI B JIMH3AX) U MPOHAOIII0IaTh
OCHOBHBIC SIBJICHHMSI BOJIHOBOM ONTHKW (WMHTepdepeHuuss ¢ TMOJspu3alus), HUCCIEI0BAThH
Idpakiuio cBeTa (IUppaKIMOHHAs PEeleTKa).

B cootBercTBUU C MpeIMETHBIMU pe3yibTaTaMu oOyueHus ¢u3nke oO00pyAOBaHHUE IS
YUYEHUYECKUX ONBITOB 00ECIEUNBAET MPOBEACHHUE CIEAYIOIUX TUIIOB padOT, CrpyNIUPOBAHHBIX
10 BUJIaM JESTEIbHOCTH, HE3aBUCUMO OT WX TEMaTUYECKOW MPUHAAIEKHOCTH:

1. IlpoBenenuie mpsIMbIX M3MepeHUI (U3NYECKUX BENIWYMH (M3MEpEeHHe Macchl, 00bema
KUJKOCTH, TEMIEPaTypbl >KUIKOCTHU, CHWJIBI, CHJIbl TOKa, HANpPsDKEHHS) C WCIOJIb30BaHUEM
aHAJIOTOBBIX U IIUPPOBBIX TPUOOPOB.

2. [IpoBepka 3aaHHBIX MPEANOJIOKEHUN (TpsIMble U3MEpeHHs] (PU3NYECKUX BEJITUYUH U
CpaBHEHME 3a/laHHBIX COOTHOILIEHHH Mexay HuMH). Hampumep: mpoBepka yclnoBUM IUTaBaHUS
T€J, YCIOBUHA paBHOBECHS pblyara U OJIOKOB, 3aKOHOMEpPHOCTEW IOCJIENOBATEILHOTO |
MapajuiebHOTO COETUHEHHS IPOBOJHUKOB U T. 1.

3. Pacyer mo modydeHHBIM pe3ylbTaTaM MPSAMBIX H3MEpPEHUIl 3aBUCUMOIO OT HHUX
napamerpa (B OCHOBHOHW IKoJie) W KocBeHHble m3mepeHus (B 10-11 kmaccax). Hampumep:
YCKOpEHUE Tella NpU PABHOYCKOPEHHOM JIBWKEHHH, YCKOpPEHHE CBOOOJHOTO MaeHMUS,
KECTKOCTb MPYKUHBI, KOYPPUIMEHT TPEHHS CKOJIbKEHUS, MEXaHu4YecKkasi paboTa U MOIIHOCTb U
T. 1.

4. Habmronenue SIBIEHUI M TIOCTAaHOBKA ONBITOB (HAa Ka4yeCTBEHHOM YPOBHE) IIO
oOHapykeHHI0 (DaKTOpPOB, BIMSIOIMIMX Ha TMPOTEKaHHWE JaHHBIX sABIeHUWH. Hampumep:
MPSIMOJIMHEHHOE PAaCIpOCTPaHEHHUE CBETA, JUCIIEPCHs CBETA; M3YUYE€HUE CBOMCTB M300paxKeHUS B
MIJIOCKOM 3€pKajieu T. I.

5. UccnenoBanne 3aBUCUMOCTH OJHOW  (U3WYECKOM BEIUYUHBI OT JpPyroil ¢
MIpeJICTaBJICHUEM pPEe3ylIbTaTOB B BHJE I'paduka M pacueTa UCKOMOTO mMapamerpa. Hampumep:
3aBUCHMOCTHU IIyTH PAaBHOMEPHO JIBUXKYILETOCS TeJla OT BPEMEHH JBMXKEHUS Tella; CUJIbl TPEHUS
CKOJIBKEHHUSI OT CHJIBl HOPMAJBHOTO JaBIIEHUs, KadecTBa OOpaOOTKH MOBEPXHOCTEH Teln u
HE3aBUCHUMOCTH CWUJIbI TPEHHUS OT IUIONIAJAM CONPUKOCHOBEHMS TE€J; CHJbl YIOPYTOCTH OT
YIUTMHEHUST TIPYXUHBI, BBITAIKHBAIOIICH CHJIBI OT 00beMa MOTPY)KCHHON YacTH Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIYOWHBI, Ha KOTOPYIO
MOTPYXKEHO TENO U T. 1.

JlaboparopHoe  00OpyaOBaHHE  O00OECIEYMBACT  CAMOCTOSITENIBHBIN  YUEHUYECKHIA

HKCTIEPUMEHT, KOTOPBI MOKET UMETh pazIuyHble (POPMBbI: (PPOHTANBHBINA SKCIIEPUMEHT



(ppoHTanbHBIE OMBITHI W J1a0OpaTopHble  paboTHI), pabOTHl MpakTHKyMma, y4eOHO-
UCCIIEIOBAaTENIbCKUE PabOThl W TPOEKTHl AKCIEPUMEHTAIBHOrO xapakTtepa. Ilpum 3Tom
HOPMAaTUBHO-0053aTEIbHBIM BHE 3aBUCHUMOCTH OT YPOBHS HU3y4deHUs (PU3UKU (0a30BBIA WIIH
yrayOlneHHBIH) B 00pa30BaTEIbHON MporpamMMbl (OCHOBHAS WIIM CPEHHSSI ITKOJA) SBISCTCS
(bpoHTaNBHBIN AKCTIEpUMEHT. IMEHHO TIOCpecTBOM (PPOHTAILHOTO SKCIIEPUMEHTA IOCTUTAIOTCS
MPEIMETHBIE PEe3yAbTaThl AKCIEPUMEHTAIBHOTO XapakTepa, a YJYalldMHUCS OCBAaUBAIOTCS
crocoObl JAEHCTBUI, COOTBETCTBYIONIME YKAa3aHHBIM BBIIIE MMATH TUNAM pabot. JlabopaTopHsrit
MPAKTUKYM IIeJIeCO00pa3eH TOJIBKO NP YriyOJIeHHOM YPOBHE U3yYCHHS MTPEIMETA.

OnTtuManbHBIM Ui JOCTIDKEHHS Ieleld TpOoBeNeHHs (PPOHTAIBHOTO SKCIEPUMEHTa
SBIISIETCS TIPEJICTAaBICHHE TabOPaTOPHOTO OOOPYIOBAHMS M MATEPHAJIOB B BHJIE TEMaTHYECKUX
KOMIUIEKTOB TI0 MEXaHUKEe, MOJIEKYJSIPHOHM (U3MKe, DIIEKTPUYECTBY U onTuke. Vcnosap3oBaHne
TEMaTHYECKHX KOMIUIEKTOB CIIOCOOCTBYEeT (POPMHUPOBAHUIO TAaKOTO BAXKHEWIIETO YMEHHS, Kak
mo00p ydJammMucsi 000OpyJIOBaHUS B COOTBETCTBHU C IENBIO HCCIECAOBAHUS U3 W30BITOYHOMN
HOMEHKJIATYPHI TIPEIOKEHHOTO KOMIUIEKTa; TO3BOJSIET MPOBOJUTH  OKCIEPUMEHTAIBHYIO
paboTy Ha JIOOOM STare ypoka; yMEHbIIAeT TPYIOBBIE 3aTPaThl YYUTENS NPU TMOJITOTOBKE K
ypOKaM, TIOCKOJIbKY He TpeOyeTcsi epeKOMIIOHOBKa 000pyI0BaHUS B COOTBETCTBUU C 3a7jauaMu
KOHKPETHOTO ypOKa.

[Ipyn nmaHupOBaHMU MPAKTHUYECKUX pabdOT BaKHO HMMETb B BHJY, YTO IMpEIMETHBIE
pe3yNbTaThl IKCIEPUMEHTATBHOIO XapaKTepa MOTYT ObITh OCBOEHBI TOJIBKO MPU ONTHUMAaIbHOM
COUETaHUH KPATKOBPEMEHHBIX (POHTAIILHBIX OMBITOB U OJTHOYACOBBIX JTJAOOPATOPHBIX PadOT.

Baxxnoe 3naueHue nmeet TOT (akT, 4YTO B COCTaB (PPOHTAILHOTO 00OPYIOBAHUS HAPSILY C
aHAJIOTOBBIMM BXOJAT M IU(pPOBbIE cpencTBa u3MepeHus. K HUM OTHOCSTCS 3IIEKTPOHHBIN
CEeKYHJIOMEp C JaT4YMKaMH, 3JCKTPOHHBIE BeChl M JaT4MKU IudpoBoi nadopatopuu. Takum
oOpa3oMm, MpH MpoBeAeHUU (POHTAIBHOTO OSKCIEPUMEHTAa B OCHOBHOW IIKOJE YYEHUKH
3HAKOMSITCS C DJIEKTPOHHBIMH CIOCO0aMU M3MEPEHUN U BBIUMCICHHH.

briok 06opynoBanus Ast yueHUUECKHX padboT 1o ¢pu3nke chopMUpoBaH Ha Oaze mepeyHs
obopynoBaHus U1 TPOBEICHHS OCHOBHOTO TOCYAApCTBEHHOTO OJK3aMeHa 10 (u3uKe.
Hcnonbs3oBaHue mnpuObOpoB M 0OOpYJOBAaHUSA C E€IUHBIMM JUIi BCeX OOYyYaroLIMXCs
XapaKTepUCTUKAMHU HO3BOJISIET CTaHJapTU3UPOBAThH poIEeTyphI BBITOJIHEHUS
HKCIIEPUMEHTAIBHBIX 33/IaHUI Ha JK3aMeHe U 00eCHeuuTh HAJEKHYIO OLEHKY pe3yibTaToB Ha
OCHOBAHMHU IKCIEPTHON MPOBEPKH OTBETOB oOydaromuxcs. [Ipy 3ToM OCHOBaHHEM JUIs BHIBOJIA
O MPaBUJIBHOCTH MPOBEICHUS JaHHOTO OIBITA SABJISIOTCA PE3ylbTaThl, MOJTYYEHHbIE yUalTUMUCS
MOCPEICTBOM HPSMBIX U3MEPEHHUN 3aJaHHBIX (PU3UUECKUX BETUUYHH.

HaGop s mnpoBeneHHMs OCHOBHOTO TOCYIAapCTBEHHOTO 53K3aMeHa 00ecreunBaeT
pa3pabOTKy HECKOJbKMX OJHOTHIHBIX 3aJaHUil TOpU  HCHOJB30BAHUU  OJIMHAKOBOTO
00OpYyZIOBaHUSl C Pa3HBIMU XapaKTEPUCTHKAMU. DTOT MOAXOJ ILI€JIecO00pa3HO HCIOIb30BAaTh U
IIPU MPOBEJCHUN (PPOHTAIBHBIX OMBITOB M JJAbOpaTOpHBIX padoT. Hampumep, nmpu npoBenaeHun

HUCCIICA0OBAaHUA 3aBUCUMOCTU CUJIbI TOKa OT HAIIPSKCHHUA MOKHO BBIACIIMTL B KJIIACCC TPYIIIILI,



KOTOpbIe OyIyT MpPOBOAWUTH JAaHHOE WCCIEAOBAaHUE, WCIHOJb3ys PE3UCTOPHl C PpPa3HbIM
COIPOTHUBIIEHUEM, U Jamnouky. Ilo pe3ynbraraM MOYXHO CpaBHUTH IOJYYE€HHBIE 3aBHCHUMOCTH,
0oOCyIMTh TpaHUIBl BHINOJHEHUS 3aKkoHAa OMa JUIs ydacTKa IEeNH, ONpPEeTUTh CONPOTHBIICHHS
PE3UCTOPOB.

Cremyer OTMETUTB, YTO TPHU MPOBEACHUHN (POHTAIBHBIX OIBITOB U Ja00OpaTOPHBIX padoT
B OCHOBHOM IIKOJIE TpeOyeTcsl 3aluch pe3yabTaTOB BCEX MPSIMBIX H3MEPEHUH C Y4eTOM
aOCOJIIOTHOW TOTPEHIHOCTH. 37ech MpH HCHOJIB30BAHUU TPAAUIUOHHOTO 000pYIOBaHUS
(MEH3ypOK, MHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX aMIEPMETPOB U BOJIBTMETPOB
aOCOJIIOTHYIO TOTPEIIHOCTh I1€JIECO00pa3HO CBS3BbIBATh C LEHOW JeseHus Mpuodopa, a mpu
nepexose K HU(GPOBBIM HHCTpyMEHTaM (Uu(dpoBble BEChl M AATYUKU) YUUTh paboTaTh C
OMHMCAHUSAMU 3TUX MNPUOOPOB, BBIJENSS JaHHble 00 aOCOJIOTHOM MOTPEMIHOCTH, JIMOO
npeiaraTe 3Ha4YeHUe MOTPEIIHOCTH B TEKCTE 3a/laHUH.

[Ipn mpoBeneHHM UCCIIEJOBAaHMS 3aBUCUMOCTEH OJHOW (PU3UUYECKOW BETUYMHBI OT
JOpyrol ydvamuecs JOJKHBI OCBOUTh IIOCTpOEHHE TpaduKOB C YKa3aHHMEM aOCOJIFOTHBIX
MOTPEIIHOCTEN, a MpU MPOBEACHUU PabOT Ha MPOBEPKY MPEIIOJIOKEHUN - YMETh CPaBHUBATh
3HAYEHHUS ABYX MNPAMBIX M3MEPEHUH C y4eTOM aOCOIIOTHOW MOTPEHIHOCTH (Hampumep, MyTemM
CpaBHEHHUS WHTEPBAJIOB IMOJIYYCHHBIX 3HAUCHHN Ha YMCIOBOW ocu). [IpoBeneHue m3MepeHun u
uccnenoBanuii B kypce ¢usumku 10-11  kmaccoB  IOTMOJHSAIOTCS  MCIOJIB30BAaHUEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH, yJaluecs: TOJDKHbBI HayuYUThCS PACCUUTHIBATH OTHOCHUTENbHbBIE
MOTPEIIHOCTH B MPOCTEHIINUX CIydasX MPsIMbIX U3MEPEHUN U CPAaBHUBATH TOYHOCTH PA3IUYHBIX
HU3MEpPEHUI.

OOpamlaeM BHUMaHHE, YTO OICHMBAHHE JIAOOPATOPHBIX pabOT IOJDKHO 0a3HpoBaThCS,
KakK Y B KpUTEPHUSIX OLICHUBAHUS dKCIIepuMeHTanbHbIX 3a1annii KMM OI'D, He Ha npaBUIbHOCTH
odopmiIeHHs 0T4eTa 0 paboTe, a Ha MPABUIBHOCTU ACUCTBHI 10 COOPY YCTaHOBKH, IIPOBEICHUIO
OTIBITOB, CHSITHIO TIOKa3aHUIl MPUOOPOB.

OcHaiienue [UIsi u3ydeHuss OuoyoruM mpezcTaBieHo IupoBoil jmaboparopueld i
MpOBeJIeHUs MpakTuueckux pabot. Kpome Toro, mpu n3ydeHurn OMOJOTHH MOXKET HUCIOJIb30BATh
nudpoBas nabopartopuss Mo OUONOTHHM (KaK JOMOJHHUTEIbHBIM 3J€MEHT Ul YIIIyOJEeHHOTO
U3YUYEHHsSI Kypca).

B yuebGHOM mpomecce yuwamuecs AOJDKHBI IMOJYYUTh BO3MOXKHOCTH UYYBCTBEHHOT'O
BOCHPHUATHS U3ydaeMbIX sIBIEHUH U 00bekToB. OnHAKO H3ydyaemble SBJICHHS U OOBEKTHl HE
BCerjia MOTyT OBITh HEMOCPEICTBEHHO BOCIPOU3BECHbI WM MOKa3aHbl B yUeOHOM MOMEIIEHUH.
B stom cnyqae yueOHOe 000pynOoBaHHME JaeT BO3MOKHOCTb MX BOCIPOHM3BECTH ONOCPEIOBAHO,
yepe3 KOJUIEKIHIO, TepOapHbIil JIMCT, MUKPOIIpenapaT, MoAeib, BUICO()parMeHT u T. 1.

O3HaKOMJIEHHE y4aIIUXCS ¢ MUKPOCKOIIMUECKUM CTPOEHHEM KHUBBIX OPraHU3MOB - OJHA
13 TJIABHEHWIIMX 337a4 HAYKU, MO3BOJISIOLIMX IOJBECTH IIKOJIBHUKOB K NOHMMAHHIO €IUHCTBA
opranmueckoro Mmupa. s mpoBeneHus TabOpaTOpHBIX paboT B HU(poOBYIO ITabOpaTOPHIO

BKJIFOYEH MUKPOCKOII, @ B KOMIUIEKTE MOCYIbl U 000pyIOBaHMs OOLIEr0 Ha3HAYCHHUS UMEIOTCS



HE00X0IMMOE OCHAIIIEHUE [Tl POBEICHUS Ta00PaTOPHBIX PadoT.

Hudposas maboparopus BKIOUYaeT HAOOP AJIs M3TOTOBJICHUS MUKpomnpenapaToB. CBexue
IpenapaThl U3rOTABJIMBAIOT JJIs1 HEMEAJIEHHOIO paccMOTpeHHs. K HUM OTHOCSTCS KUIKOCTHbBIE
(0OBEKTHI OOBIYHO MOMEMIAIOTCS B BOJMY, @ HPEMaparhl COXPAHSIOTCA B TCUCHHE HECKOJIBKHX
IHEH), cyxue (HampuMep, YacTHIly NITUYBEro Iepa, IPOCTO MOJOKUTh Ha MPEIMETHOE CTEKIO U
MUKpPOCKOTIMPOBaTh), KUBbIE Npenaparbl (Ma3kd - Kallld XUJAKOCTH, HAIpUMeEp KpPOBH) H
BUTAJIbHBIE IpernapaThl (KOTOPBIE HCIOJIB3YIOTCA JUISI M3YyYEHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTelinX, KOJOHHUH BOAOpOCHEH), A HaOMoAeHHs JBUKEHUs (Typenbku, ameOsbl).
[IpuroToBnienne MuKporpenapara BbIpadaTbIBAET Yy Y4Yalllerocs HAaBBIKU CAMOCTOSTEIbHOU
paboThl, aKTUBU3UPYET MX I103HABATEIBHYIO JESITEIbHOCTh W 3HAKOMUT C TEXHUKOM U
METOJMKOM HAydyHOTO HcclenoBaHus. B nudpoByro mabopaTopuio BKIIOUEH Takke W HAOOP
MUKpOINpENapaToB, KOTOPBIA  COAEPKHUT  MOCTOSHHBIE  Ipemaparhl,  J0Jroe  BpeMs
COXPAaHSIOIIHECS B IPUTOJIHOM JIJISi MUKPOCKOITUPOBAHUS BUJIE.

Crnenyer OTMETUTB, YTO Hapsly C HCIOJIb30BAaHHEM MEPEUYHCIECHHOTO BBIIIE Yy4eOHOTO
000py/nOBaHUs BaXXHYIO pOJIb B U3y4E€HUU OMOJIOTUH UTPAIOT MPUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHM MOTYT OO€CIEUYMTh HauOOJBUIYI0 KOHKPETHOCTh U MOJIHOTY
3HAaHUH ydaluxcsi, IOMOTalT (HOPMUPOBAHUIO Y HUX MPaBWIBHBIX Onosorndyeckux 3HaHui. K
TaKUM JKUBBIM OOBEKTaM OTHOCAT PpACTEHMs, JKUBOTHBIE KHMBOIO YroOJIKa, aKBapuyMma,
TeppapuyMa. OPPEKTUBHBIM CpPEICTBOM 3HAKOMCTBA C HMPUPOJHBIMH OOBEKTaMH SBISIOTCS
9KCKYpCHUM B OMOJIOrMYECKHME M KpaeBeJuecKue My3eH, OOTaHHYeCKue Cajbl, 300IapKu H
OKpY KarolllKe KOy €CTECTBEHHbIE I HCKYCCTBEHHBIE IIPUPOIHBIE COOOLIECTBA.

TpaguumoHHble OUOJOrMUYECKUE MYISDKM M MOJEJIM B HACTOSIEE BpPEeMs YCIIELIHO
3aMEHSIOTCS LM(POBBIMU 00pa30BaTEIbHBIMM pecypcaMH: BHUAeO(pparMeHTaMM, aHMMaLUeH,
BUPTyaJbHbIMU JabopaTopusiMu. I{udpossle oOpa3oBarenbHble pecypchl HE MOIYT CTaTh
[IOJIHOLIEHHOM  3aMEHOM  peajbHbIX MPUPOIHBIX OOBEKTOB, HO JAalOT  BO3MOXKHOCTb
[IO3HAKOMUTBCSI C 0Oojiee IIMPOKHMM KPYroM OOBEKTOB, CO3JAIOT MPEINOCBUIKH  JUIs
MHTEeHCU(UKAMK 00pa30BaTEIbHOIO Mpolecca U 00eCeunBalT He3aMeAIUTEIbHYI0 00paTHYIO
CBSI3b, KOMIBIOTEPHYIO BM3YyalIM3alUI0 HMH(OPMAIMKM, aBTOMATHU3ALMIO YIpaBIECHUS YueOHOMH
JESITEILHOCTBIO M KOHTPOJIb €€ PE3yJIbTaTOB.

OchamieHne JUisi M3YY4EHUs XUMHUHU IIPEACTaBICHO B BHJE JEMOHCTPAIlMOHHOTO
00OpyZOBaHUs, KOMIUIEKTa XHMHUYECKUX PEAKTHBOB C HEOOXOJUMBIM OOOpYIOBAaHUEM U3
o0IIero KOMIUIEKTa TMOCYAbl W O0O0OpYHOBaHHS JJsl YYEHHUYECKHMX OIBITOB U KOMIUIEKTa
Koyekiuil. Kpome Toro, mpu u3ydyeHMH XUMHHM HCIOJIb3YyeTCs oOmias sl eCTECTBEHHO-
Hay4yHOro IMKJIa nudposas naboparopusi, a Tawke HHUdpoBas jadopaTopuss MO XUMHUH (Kak
JIOTIOJTHUTEIBHBIN 3JI€MEHT JUIs YIITYOJISeHHOTO U3YyUEeHUsI XUMUH).

JIeMOHCTpAIMOHHBIM SKCIEPUMEHT SIBJISIETCS BaKHOW YacThlO OOYYeHHs] XMMHHU. 3J€Ch
BaXHO TOMHHUTb, YTO TP €ro IMPOBEJCHHUU OOS3aTENBHO JIOJDKHBI OBITH COONIONEHBI BCE

HE00XOIUMBIE ATAIBL;



® TI0CTaBKa LIEJIM SKCIIEPUMEHTA,

® (OIIMCaHUuC HCO6XOHI/IMOI‘O JJIs1 €0 BBIITOJIHCHUA O60py,Z[OBaHI/ISI " pCAKTHBOB,IINIAHUPOBAHUC
MOPsIKA IPOBEACHMUS,

® (OIIMCaHHEC NCXOJHBbIX BCIIICCTB,

® [IPOrHO3UPOBAHUC OKNAACMBIX B peaKHHOHHOﬁ CMECH U3MEHEHUHN U PE3YJIbTAaTOB
OKCIICPUMCHTA, OIMUCAHUC H3M€HGHHI>'I, mpoun3omeauunx ¢ BEUHCCTBaMH,

¢ (GopMyIHPOBKA BBHIBOJIOB U3 IKCIICPUMEHTA,

® CO3JaHHE PUCYHKA DKCIICPUMEHTAIHHOW YCTAHOBKH M COCTABJICHHUE YPAaBHEHUS PEAKIIHIA.

B mpomecce mpoBeneHUS JIGMOHCTpAIMii, ydalluecss OCBaWBalOT JTarbl TPOBEIACHUS
OIlbITa, IMO3TOMY HanoboJee 3(1)(1)€KTI/IBHI)IM ABJKICTCSA HE HNPOCTOC OMUCAHUC OIIbITa YYHUTCICM, a
WCTIOJIb30BaHNE HBpPHCTUYECKOW Oecempl. [lpym peanm3amuy Takoro cleHapusi Jake HE OYEHBb
CJIOXHBIA OTBIT 3aHUMAET JOBOJBHO MHOTO BPEMEHH, HO CJICJIOBAaHHE €My IO3BOJIIET 00CCIICUUTh
IIOHUMAHUEC O6yanOI]_[I/IMI/ICH OpHUEMOB HAYYHOI'O TIIO3HAHHUA W HCIIOJB30BAHHE HUX YXKE B
CaMOCTOSITEIIEHOW JEATENBHOCTH B TPOIECCE YISHHUYECKOTO IKCIepruMeHTa. Ha HadanpHOM dTare
n3ydeHns xumuu (B 8-9 kiaccax) WMMEHHO TakKOW TMOJXOJ IMO3BOJISET JOCTHYDh MaKCUMAaTbHON
3¢ (HEKTUBHOCTH OT MPOBEACHUS JTA0OPATOPHBIX M MPAKTUYECKUX PAbOT, a Takke CHOPMHpPOBATH Y
yUaIIUXCst OTBETCTBEHHOE OTHOIICHUE K KCIIEPUMEHTY.

[Ipy olCHMBAaHWU YYCHUYECKUX TMPAKTHYECKUX pabOT Ienecoo0pa3HO yUYHUTHIBAThH
MOJXOMbI, HWCHOJB3YIONIME B OK3aMEHAIIMOHHBIX Marepuanax. Tak, B HACTOsIIEe BpeMs
npeJyIaraeTcsl SKCIEepUMEHTAIBHOE 3aj[aHue, MpeaycMaTpuBaroliee BbIOOp JBYX BEIIECTB U3
MSTH TPEUIOKCHHBIX W TPOBEICHHE C HUMH PEaKIUH, OTPAKAIONIUX XUMHUYECKUE CBOMCTBa
YKa3aHHOTO B YCIIOBHH 3aJaHus BemiecTBa. OleHUBAHUE UIET HA OCHOBAHMH OTYETa YYCHUKA O
MpOJIeTIaHHOM paboTe (YpaBHEHHS pEaKIfii, BBIBOJBI O HAOIIOJACHUSIX) U HA OCHOBAHUHU TIPSIMOTO
HaOJIrO/ICHUS 32 JICHCTBUSMM YYEHHUKA 110 MPOBEACHHUIO OMBITOB. [Ipy 3TOM BBIACISIOTCS STAIlbl
0TOOpa BEIECTB M CMEITUBAHMS BEIIECTB B COOTBETCTBUY C ITYHKTAMU WHCTPYKIIUU K paboTe.

BaxHelmiM  HampaBjIeHHEM Kak JIEMOHCTPAlMOHHOTO, TaK M  YYEHHYECKOTO
IKCTIIEPUMEHTa JIOJDKHO CTaTh WCIIOJIb30BaHUE IH(POBOH TabopaTopuu, KOTOpas MO3BOJSET
OpraHM30BaTh XUMHUYECKHI HKCHEPUMEHT Ha MPHUHIMIIHAILHO HOBOM YpPOBHE, MEPEHTH OT
KaueCTBEHHOW OIIEHKM HAOMIOJaeMbIX SIBJICHHH K CHCTEMHOMY aHAJIHU3y KOJHMYECTBEHHBIX
xapaktepuctuk. Ilpu pabore ¢ marumkamu 1UbpoBol mabopaTtopuu obecredrnBaeTcs
aBTOMATU3UPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOJ IKCIIEPUMEHTA MOKET OTOOpaKkaThCs B
BUJIe TPapUKOB WU MOKA3aHUN MPUOOPOB, a PE3yabTaThl IKCIIEPUMEHTOB MOTYT COXPAHSTHCS
JUIMTenbHOE BpeMs. Hambomnee akTyanbHBIM AJISI XUMUHU SIBISIETCS TIEPEX0] K KOJTUYECTBEHHBIM
XapaKTePUCTUKAM, KOTOPBII MOXHO MPOUJUTIOCTPUPOBATH CIEAYIOUIUMU IPUMEpaMu: U3ydeHHe
CTpOEHUS IIaMeHH, ompeaeneHue PH B pa3HBIX cpelnax, ompeAeNeHHe CKOPOCTH PEeakivu,
H3y4YEHUE BIUSAHUSA KOHUEHTPALMU U TEMIIEPATypPhbl HA CKOPOCTh PEaKIUU.

Hudposas n1abopaTopus MO3BOJSET PEaTU30BATH MEKIIPEIMETHBIE CBA3H C APYIMMHU



npeaMeraMu CCTCCTBCHHO-HAYYHOI'O MHHKJIA, IIOCKOJIBKY Ja€T BO3MOKHOCTH
BBIIIOJIHATE HWHTCTPHUPOBAHHBIC y‘IC6HBIC ucciacaoBanusa 110 CCTCCTBCHHBIM
HayKaM, IMPUMCHATH M OCBAHMBATH 3JICMCHTBI CTAaTUCTUKHU H I/IH(l)OpMaL[I/IOHHBIe

TCXHOJIOTHH.
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